Light mediated activation of hypertrophy signaling in cardiac cells =

L]

Maya Groff, David Lawrence PhD, Lauren Haar PhD

THE UNIVERSITY
of NORTH CAROLINA

— at CHAPEL HILL

Department of Chemical Biology and Medicinal Chemistry, Eshelman School of Pharmacy

Cyclic adenosine 3'5 monophosphate (CAMP) is a
second messenger in cardiac growth signaling.?

cAMP induces cardiac hypertrophy but has also been
linked to protection against heart failure.?3

Optogenetic photoactivatable adenylyl cyclase from
beggiatoa (bPAC) is a useful tool to induce cAMP
with cellular and spatial-temporal control.
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Figure 1. bPAC with Cytosolic Expression.
Widefield microscopic imaging (60x oil,
NA=1.35) highlighting the cytosolic
expression of bPAC transduced into H9c2
cells.
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Figure 1. Experimental
Procedure for Study v O
Experimental schematic for y
study protocol, including —/ Y
cell plating, light exposure, . BNP
polymerase chain reaction, and gel electrophoresis.
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Figure 3. ANP and BNP production in forskolin
treated bPAC cells. Gel electrophoresis of PCR
product of bPAC cells treated with forskolin for 3 hrs
(50 uM) and 24 hrs (25 puM).

Figure 4. ANP and BNP production in light treated
bPAC cells. Gel electrophoresis of PCR product of
bPAC cells exposed to blue LED light for 1 s/hr for 3
hrs and 24 hrs.
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Figure 5. ANP and BNP production in light treated
bPAC cells. Gel electrophoresis of PCR product for
ANP (top) and BNP (bottom) of bPAC cells exposed
to blue LED light for 1 s/hr for 3 hrs.

Conclusions
?

Further optimization of forskolin
treatment conditions are needed
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Y 7 mem ANP/BNP detected in light
=) conditions, suggesting light-
mediated cAMP activation (Fig 5).

—7m ANP/BNP detected in dark
CN conditions, suggesting dark
|\ activity (Fig 4).

Optimize forskolin treatment concentration for
varying time points.

—

Optimal light-mediated cAMP activation conditions,
exploring time and frequency of exposure.

Exploration of dark activity in bPAC.
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